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t m&umi&MU zft l -caw s ntsit* 

ffl#S*2*ftEJLkflJ;L 

2*B£JLh0>SS3fe'tftffl¥Sto J , ZvMcffi«A*««roH 

MastttusB. 

9ME2»£U:©*# • 

fc 1 1-*tt#* 1 Xtt 2 tSttOffiflMfcttSB. 
[»*3«4] e>©3t«rlS*A*«(*iBi:¥ 

mm^mc ± o -cara* AA**±©ffiB*r 

*J([i-S**#afe$6K:fll*.fcr.i«:»*t-r*»* 
tfcot, *©*flH»©«HK:, = 

[00 0 1] 
[0 0 0 2] 


tlffi-f 5 fc5„ u-- **tr-A}fc£;**^> 
atft£&ffi LT^fc £oT«*$ftfc£«ffiB«r«ffl 
[0 00 3] fc ^Ltf , 4#MBg 5 7-2 1 1 6 3 7fa 

»:«, (MtefcRW^afrRttfc'Oi:. SSftlg&tfg 
*»«:0«5**5 1 WO^vttBlfcttMfflBSrB*., 36^ 

E«$*VO^. #98836 3-1 6 7 5 34fii 

mat, iii-ojHt^ai^ojaHKiSjBcos**^* 

[0 0 0 4] #BP86 3- 1 8 7 3 2 9 -^ffiKfi, x 
2- 1 5 5 0 2 4*&«fcli, U— i^^BlcS 7— T* 
[0 0 0 5] 

LTEW#fc3fc#Lfct*©***v#i<w»6ffiaittB 

&BfcWe> 

««tttfffi<, *fc«B£tt©/hSMfc* s Hire*>5. * 
fc, ft*©*3fcfttfS#**«:fll*.fcSSBi:, rroi£g 

[0 0 0 6] rro^Wll, 6Jl±oJ:5 4**#l:LT4 
$tifct)»T-fc9, foSBS^nrtM^A^E^coffi^ 

[0 00 7] 
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rt\ ^ft^ft©ft$a 5 ^£t>ffi^A;^«<^ t t , *£ 
[0 0 0 8] *fc> fttjfeft£fcW^Sf*. 

\z «t o T*<7)SW3t^>s^si-^ t tit 

[0 0 0 9] ^roUPJIS, M^A^^ifcSTOtKco 
ffi&A^fcSr £ kKifix., ZKOA^tSriMftJ^-Cfc 

mzMLxm^xiboxm^rmtumtifz&m^ 

[00 10] $^>IC. ftJi2£-ilflW3g}fcl$ttJ 

[ooii] ^r-c, imm^mz, mft&m&t® 

Alttt&K&tl-SfcfcK&^&ttrt feftT^S ^ t AW 
AWit^^WA^JtKirl^C^fpll-SWi-Sfc* 

[0 0 12] &ft#aii«*tf>LED£/fl^ 

2W;L<, ttf9 00 nmlg) £38* 

1-^LED/i5»S Lt\, 
[0 0 13] 4fc» »3t*a©*0*I«iHJ:»UTm*-C 


n-f^yUU^Xj *m^iZ\b1fiX$ 5. rftl-Jzo 
[0 0 14] fl«ttW*Rlcfflv*Mi5£#¥Ri:L. 

[0 0 15] ft*fta*«i::fli^&ft33Mfi*?-tt, - 
«©7*h^*~K4:iai«©«a«rWoPSD (Posi 
tion Sensitive Light Detector) SrfflVS Z. t* 5 t?# 
5 0 Z.Z.X. PSDB, *3t#«JCj:or***ilfc3t. 
O^rS) (ft*) Z*<D%:ftt(Lmz£oX&tii-tZ>tzft. 

mm^tim^m t^n^m^m^ i^ps 

5. PSDiKDgftftgi, fta^W*i£t-AWLT< 
W>> £ o£#tft<Dg3fc£i Sl± 1 *f 1 lc#JS Ltv>5 
fcA, rgftftgj % rpsD±o§:3tf4ej 2W 5 
P S DiS*±-t-S*ftflr#4:0»*SB8«Sr36»"C*»t 

a, psDiiioTiff«fmisn*«ftflr-^o«[*»e>» 

[0 0 16] -OICioTSW^ttfc^ll, 3S3t^ai» 
t>aj#t£ftfc3fctf>AM8§i: R C3tSSSrjS»i-iioTSoT 

S3fe*tt^i:**>b 1 bM«A^«WB& c P^:?rfS)< «t 5 

mjs.b-rzz.b&xz 5c 

[ooi7] *fc, ajte'&a^stt:, -tropsDtct 

iia£A±(7?^5fe • ttW^a^Kfc 'PK< t h 2 
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ta^as-wen, mnMnm'o^o 2o©ai^e*+ 

*LtfJ:v\ Sfc, MELfcB#£MM»*aXtf»**a 
[0 0 18] 

[36W0S5*©JBIM £*T, EElc^-flllfc^lgirS 

[0 0 19] El lie, rojSnojSffitttUSiSO-StEtt 
«©*J*BI&3rf. HUH:, HAJgftOJPffitR-Cfcft 
M^A*BlOg|g5-r5 2o(0^ (kl, k2) lc, X 
#&fcb£§fi2, 3Sr@)tbT§9:|ii-5, rc020<D8ft 

fijffl#tt, ffltttaM*. 1-**>*>'<>5-eftliA 

[0 0 2 0] rrott, 3gftfcW£g2, 314, 3§3fc& 

fciRii:«j*ft»ot><o*rffli\ *3tas2- 1. 3-1 

fc, S7t^S^Wa2-2, 3-2fc*»&*«$*i,5. 
::t\ 3£3fc&W&B2, 3 {4, *3t»i»e>*3t$iiS 

k&$A*ffi©SP&4©#fo£rfa< ± 5K, ffi-^A^/ 
BlKttLTtSB^HSo fc*S, fSftfcail£fii4, MIS 

[0021] 01 ic^vx, SSA^ffi l ©£ k l 

4 <t SrS^«l5> a 2 <»jjfo*&1ffiLlttmW. 2 , 3 ^JvP 
ft©**3te*Xl«##*lfc"f-6. ::t«»al, a 
2(4, ffit£A^El©S£4 5° lC2«MH-6#flfc-*- 
5. */c, MglA^fi 1 ©£ k 2 SrJK^t (0, 0) t 

tt 1 1" * X - Yffi^t?Sh>f t> © £ 1" 5. 
[0 0 2 2] H2lc, JB%tftaiSB2, 3©-Jtlttt© 

»2-l, 3-1I4, 3taS (LED) 6tJt¥^X7 
t*»e>****bS. 3t^u-vX7l4, «fc«)-*rtJ«)«* 

XI4{fc©-#r6]©{&^©^£3£;t, La>iA#tflgK«k 

2-2, 3-2J4, PSD8i:->!J^K!J*;VUyX9 
[0 0 2 3] LED6*>e>**P>ixfc3tJ4 x ^©fiiftl;: 


lc, &«A2>B 1 tJRrftlftRB t-A i 5 K 
1"5o ^©.fcplc, JK»tt© ir-AWfcfti-fttf, «3fc 

tftv^Kiit^Tiij^rsibicjtSrsfijffl-etafe*, tea 
ttm©flrffl±©fii±#ia;»i*. ::t, LED6i:LT 
f4, ^HI*aR«r*3t1-St>«)-efcJ:i^ 

8 9 0nm) 5 L 2 6 5 6 (SftB* 

Si) fcttJS-f* trot-fa. jtfi^yX7tLt 
tt, ffiBAAffil fc*iE**(Rl©S**Sl Omi, ffiWA 
rtE 1 1 ¥ftV***o*ft!mbmWi%fo<>>XZ& 

[0 0 2 4] gft3g&ttiSB2-2, 3-2$rfl?^-T5 
->U>KU*/H^^X9I4, El 2 K^-fJ: 5 lc, ^>-5 
«»6>©a»3t«r. MtHA^El fcJRTfc#r*il;:**1-5 

8Ui*a£*v<&. PSD8I4, HteSvfJ: 5 fc» H^A 
*Bil t¥ff^[Rjlc*ieSv^t U £#EttA#tft 
*r«Mt*fc3eSW 5 fc » <D P N&-£E t * o T ^ 5, 
[0 0 2 5] JfcPSD8li, g3tffi«OM4S^tt, 

SrB9tiji-fc»t>©m*ja^ (s,, s 2 ) 4s»ite>ii, s 

ftjfii S 0 t ffi^Jffi^* T-©Sggf ir SJt« ( I jl, 

i 2 ) is. ^©aAJS^feHWjSixS. 
(I„ I 2 ) frA/DX&U ^-f ^n^yfa-^l; 

ft, $&lctt'<>'5a»P>©KW3lt«>S3fcft**rW-»-t- 
r.©aw«ka«:tf 51H»IhIKKov^ 

(4^5$i-5 0 

[0026] PSD8t LTI4, M^A^E 1 kWffft 
*lR]©S*ffi©S$ii 5 l 3mm, ffiiA*iil ilSft* 

Vifc h=.^^tt®J©s 3 2 7 0^rffl^^5r irriS-CtS, 
[0 0 2 7] EI4IC, VI) -y K!) *^UV/9 t PSD 

^X9(4, M«A*iBl»tfPSD8©a36iii4:WT<e 
*|S)©S$Srl 0mm, M^A^ffil tSiS^^|p]©S$ 
Sri OmmSat Lfct>OS:fflV\ V!) V h*y 

9 ©Jfe^W «f ^ffiS t P S D 8 <Dg#E t cOSgfitTiS 6 . 

y *;H/VX9 ©^IllcllfeAB SWWft-ettofc-* 

1 OSrgag-fS. 
[0 0 2 8] S/JJ >F])1iA'l'*X9<Dltit&E 

Xfc PSDt©8§BI^^'ft-r-5fc*, ^©U^X9©tfi 
i't PSD8 ©S*ffi t ©Kg6©S^ffim a x t &/Hfi 

max = 9. 2mm, min6. 5mmt /<C5©T, ^,^.g§ 
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V\ /,£*$, |?{Ji2Lifc^** 1 OW&^A;ftffilK¥fT# 
^•(RjOfi^li, PSD8©S»f^ (=13mm) «fc 

<0 h±Z itti«<ti/^ 5 > fctxtt, E4tf>$§£{;:tt, l 
5nmggfoixtt*J;i/\, 

[0 0 2 91 El2{C^LfcllliS^r{i, ^V5^b<75S 

tt&<, Emcjjrf <fc5K> ^KU*/wuvX9W 

v^Tt>±v\ H3fc, 7/<— l lSrfflv^^Jt^ 
W#g2, 3co«^w^l21Sr*-t-. z<nmi&&l<nW& 
Ktt, *<^Sti*b<»K%!%.<Doh, gia?Ll 2£ffli®L 
Yftb LTPSD8©g)fc,6s 0 l;:£ 
3fe£ft5o T^-^--v-l 1 tLTtt, IfeABS§« 

[0 0 3 0] 05{C X 7/<-f+-tPSD8ff)MW 
«E««**f. B4fcln]*fc, PSD 80S 

3teB*>*S«rl 3nDfcUt#S\ PSD8©ftJtB*»6 
*©^©Eli6. 5niD«ltlWlfcffi»Ji: % PSD8<D 

lSrBH"*. 1 1<D± 

*3tt, ^5d»6©£at3ta*PSD8«)S3tBHfciaS 
A»Uti\fc5te, PSD8©SJteffiJ:9<b*tV^J: 
*5#*U\ tttll P SDWS)tSW^f $ 1 3mm 
X lmmKttLT, Ts<—=f- J r— 1 1 <£>;*:# $ tt 1 5mmX 
3B*e*i-J-5ri*-C*5. Sffl*Ll2tt. ffigA* 
^ t¥*Tfc#ftTttPSD8rog3teS0>g$ (13m 
n) J:9fcfi<, ffi«A#ffil fcSit*2rGn?ttPSD 
<0g)tffiWfi$ (lna) ±f?tft<1-5„ fc IE 
5 iC^-f-J: 5 2mmX 2mm<D±^ £ bt^Zt^V^ 

[0 0 3 1] 4*5, B2, BI3lCtt, ^)fe^ttJ3SS<73« 

VX7, PSD8, ->U ^ Kl> *^i/yX9Xli7>-<- 
f-r-i l) tt, «rELfcE«B8fft*o'C-oOBt* 

{C-fr^LTt>iV\ fcflTU ^3tSB (LED 6, * 
^U^X7) iS*A*ftUSS (PSD 8, S/!fJ/K!> 
*/H/yX9XIJ7^- ^-V— 1 1) irtt, SVKSI 

-cess*, S6icLED6i»feWfc*^*«)38*3t*(i 

i, ">y y K !) */H'.yX9XI47/<-f 1 1ICJ: 
o TS* **i*#^*©S3t*tt t b 4 5 <t 

[0 0 3 2] £%4*tt!$BHU HMtffirSiirfcio 
T2 OmraX 1 5mmX 1 Qw&M<r>±% £ btfV 

[0 0 3 3] ;©iWOLED6£i;PSD8 


ixtzmva (i„ i 2 ) ostHfrtT 5t>©-e*>.5. isimc 

^-T J: 5 l-x SiJdPIUggtt, MPU2 7£<p'btLX, -f 
o^yAJUfr — ^SrEttl" 5 ROM2 5, RAM 2 

6, »*B*ranM&«»+sfca©*-f-9'-2 8, ^ 

K?'f/<2 9, A/Da^-?2 3WL 
ED K5-f'<2 4*«/<^»«S*ifc*J**»e>iiC5. 
[0 034] PSD8«>6U*$*tfc«« ( I „ I 2 ) 
*r*JM-*0»i:LT, PSDWM? (S lt S 2 ) 
(£, 7^2 1, T-7-n^J(lJHgl|g2 2 4SH©J:5lC» 

PSD8*>6UJA**lfct« (I„ I 2 ) 
tt, 7V7"2 liCA^ft, it*I£it5. *LTiit@£ 
ftfcmjffifi^tt, T-ru?fo%®%,2 2T- 

12 

h + 12 

«>£ ^i:A/D3^-^2 3l:<t 

o-C9*^/HtW=***n-CMPU 2 7lJl**iL5. 

MPU2 7t£«koTg#£&&U^>tf>ftfiJ& 

[0 0 3 5] 443, rtf>ffij®[518§tt, -#0»Jtefctti« 

fit[§l-g^m^A/-Ct>«J:<, *7c, SUgfriLT 

fcffi^r- ^ iSr tti^-T 5 fc » t tB^ffi^ ZWi It 5 r. t tf* 
[0 0 3 6] ftt, E8tC, ^ro^trffi^SfiCfi^ 
5tt, v^i^5*«a*t|3l«0«*S:fl-U, ^«5feSg 

a, i-4t>t.»3bi*fflSi«2, 3d»b»*bnfc** J ia 

[0 0 3 7] B8lCtt, *OUKW«i: LT^^5W5fe4S 
3o©¥ffitt«rEi^KEaK:fc5 <t 5 K»*^*>*fct> 

T-tt, >Jt*i«3o©iB-clEli*oSW**tfcafc. R 
it*ttjE»lC Alt)t t W-«)*|fi KMo TV > < . 
[0 0 3 8] /c<k;ttt\ — iZ!Ofi$ c &2iwb L/c=>- 
•f-*=.-y«r, KSl OmmO^yroftiglfBlci^lt^ir 
08[c^i-J:5lc, »9^5=»— 7— 

iroa- 1— ^a»fe«j4-e#, E8roj:5{c3© 
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r . 

1 [0 0 3 9] rcD38W»ffi^m^tt«Ciolt5^ 

Hilc^LfcJ:5lc. 2o©»*ttffl§6fi«:ffli\fc»£- 
to^TttM-*-** 5 . 3oEtJb©5S3fcftHJiatt«rj8l^T 

t>iRi*©'<>'»*ttB©*aitf'5rffi - e*>5. 

1004 0] *T, 01 ©ffi^A^ffi l±fc*S^T. @ 
Sfc^Lfc^Btffl^TiiSttffiB (X, Y) fcflM* 

©LED6*»bUJ*t*ixfc**l-3t0 5 , bll^ , P 

j 5. WH«tc» 383t*U*«3 0jB*»3-l«)LED6 

a»feffl«Sftfc#rt3te©5fcil*£p 2ro*rR)fcWfc3ttt 
^Si^fc*), *<0KWftHtlRli:i*£p2«:a»fciS 

ft*A**ffl«3-2©PSD8lcS3t*ix5. P 
SD8lcS3tS*tfc3ttt» El2^f^Lfci5lwPSD 
8lC#r*Alt**fcioTPSD©3bfciE±©*fca 

iH^P 21*. ffi 
k 2Sr2*^i-5*»a 2*»6> 0 2<Dft 
S&fcU »»p 1 tt, M^A^BlW^lk 1 £2*?# 

[004 1] 110 (a) , (b) IgA^il <fc 

S3tA«*tii^a 2 - 2 5 -> y > k 5 *^ 

X9&tfPSD8troftBM&©:ft#0J£^1\ 

T% PSD8©S3tS(i. ffi^A^Jffil©2i22t 4 5° 

K U * ^ U >X 9 © <$>b t P S D 8 <D^^M<D <p * £ £r 

fc, ->y vKy#/uui'X9<0tp'ki:PSD8tD§3teE 
Otp*i:©iigSI4rLi: U PSD8roS)tffi©S$Sr2 

[0 0 4 2] 4\ 'O'Sj^&ORItfttfill^P 1 Srii^ 
T, PSD80«P*tt«d»&D10EIII«Jtlinfctt« 

iCS^Uytt1-5. P S D 8 ©SJtffi© 2 OcDtti 

[0 0 4 3] 
[ft 2] 


M = lo 

2L 

. _, L+D1 
I2 = lo 

2L 

10=11 + 12 (lo : ±nm 

L + D1 = . , . x2L 
[0 04 4] ■ffcfcfc, gJ&%te^fe{4BD 1 1±, PS 

D8T#6*tS*«ttI lf I a *»fe*»6<xS*s, El 7 

<D*j^iHi!S©r>7*2 l&wr-f B^adiiaiS2 2\cx 

oTtt*3;fc5. i 1210 (b) lei*), Dl 

/L= t a n e l-iV^5BB«as<*41-5*>fo, 

A«^se us, »a:a»6*ie>6)ix*. 

0 1 = t a n _1 (Dl/L) 

[0045] nancu-c, t>5-*«>383b»aiKB3© 
S3tA«nta»3-2to^'ct>, psD©i>*a>?)© 

MftwA£Nige 2as**e>*L5. 

6 2 = t a n -1 (D2/L) 

[0 0 4 6] Sbll, '<>'5©^ttfi (X, Y) fi, 
2o©=Jt3te©.MM$£fl 1. 9 2Cftt*»B 1, a 
2 03Siift50f. 0 1, 6 2H)ift 

B (X, Y) ^##P>*V5 0 
Y = X tan (4 5- 0 2) 
Y= (A-X) tan (4 5-01) 
ZZX\ Ai±, Hilc:^1-«t5!-, ffifiHA;*Jffi 1 ©E5# 

[0 0 4 7] _tE0>*£*ffia«:tft+tf, ^V5li«to 

it*. ft*5, (0 1. 0 2) Xtf (X, Y) it. feiZit 

LTffi^-iifelS, MPU2 7©jWHcJ:oT**lC*i!) 
Siitf-C**. (X, Y) ©M 

fiiiili, >-?7x.— * K?W/<2 9^LT/<y3V 

[0 04 8] JiEJHSfl-ett* 2oo*3blftlii»|BSrffl 

tZi><D#^3fcfl 5 ft^©&firt©PSDT&W£;f"i£:}3 
•t^feScDT-, LEDK7'f^24l:J;5LED6(D 

■C, PSD80««aftm*:tT*5wfc3iSff*LV\ 
[0 0 4 9] fctitf, -^<DLEDS:«*$-e:flil*<D 
LED^Iff^ffcWf. -*©LEDl:^t5P 
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L E D(c*J-J^-f5 P S DroHSE&ltiiHT 0 <£ 1 \^t^> Z. 
4r*s-CtS. l-fctofc* 1 Omsec r*ttc % ^Sl- 2o<D 
LED©? *> a>-#£3§3fc£ii: 5 <fc oiZ-rtlliX 
V\ ^©ftlflpli, MPU2 7 ft* 4 -?—2 8£ffl^TfT 

9 0 i<oj:5lcLED»*ro^»WIB»«:-f*Hl. 
*©»*Hlt*<*9» ^5 

[00 50] M^A^ffi 1 14, -*>"CttK«:*B* 

IRSi-5t>o-eHt4<, ***a. fci*.tfCRT*L 
CDroS^BESrfflV^-CtiV^o CRT^LCDSrfflV^ 
5#^i4. *****PSD8KAJtLTlW*ttJ**lS* 

t/JS»*L<. PSD8fcU"CH**m**LED«)tr 
- * a'i" * 3 k <D v # 5 1> © v ^ £ £ 

vc»JIM!-CfP&nfc**H»*y h^A^fcJSSMi 
[00 5 1] 

©38* • &ta#«*f«j*-t- AXtftm^gt© 

«vtfft©*« £ *» £ t> b t Jfi«A*«*©» , t>*«rlft 
[69iB©fff¥ttK91] 

.[la i ] z<D%w<om.mWiiiimw<D-nmm(nmf8.mv 


[0 3] £©»W©T'<— ^+-&J8vvfc3B#8WigH 

[04] r. mfe^os/y > K'J *;vu>Xt 
P S DCO^W^Eg^t 1 *)?). 
[0 5] wO^Mro— H16WlOT/<— f-ir-i: P SDO 

[0 6] z<D&w<D-nmmiz}v,^x, f&wx^z 

[0 7] roj8Wro*mEK©-sat«l«>*j«^ny^ 

0T*&5, 

[0 8] w©38WJrfflv^5ffl«fi^M»ojfe«aoKWBI 

[0 9] =i—)— ^a-^03K*toRWH-C*>5. 
[010] iO*W©-H*WK*iV^T, -> y ^ K 5 * 

/uu^Xi: p s D irwfegga#.0-c*>5. 


1 


2 


3 


2- 

1 38*« 

2- 

2 £)t££&tH& 

3- 

1 

3- 

2 S*ftS*W«B 

4 


5 


6 

3tj« (LED) 

7 


8 

PSD 

9 


1 0 


1 1 


1 2 


2 1 


2 2 


2 3 

A/D 

2 4 

LED K5>f^ 

2 5 

ROM 

2 6 

RAM 

2 7 

MPU 

2 8 


2 9 



-7- 


[mi] 


[09] 



[02] 


Si-^ 



me) 



^— 1 ffi«A*E 
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[03] 



[H4] 



8 PSD 
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[El 5] 


[[£18] 



